Mitogen-activated protein kinase phosphatase PHS1 is retained in the cytoplasm by nuclear extrusion signal-dependent and independent mechanisms.
The organization of plant microtubule arrays is thought to be regulated by phosphorylation and other signaling cascades, but the molecular components involved are largely unknown. We have previously found that a dominant missense mutation (phs1-1) in a putative kinase-docking motif of an Arabidopsis PHS1 phosphatase, which belongs to the mitogen-activated protein kinase phosphatase (MKP) family, compromises the stability of cortical microtubules. We here report that suppressor screening of phs1-1 recovered several intragenic recessive mutations in PHS1. In contrast to our previous report, null alleles of PHS1 were almost indistinguishable from the wild type in morphology, but their roots skewed to the abnormal direction when grew in the presence of low doses of a microtubule-destabilizing drug. PHS1 is mainly expressed in elongating cells, where the protein was distributed in the cytoplasm, predominantly in a microsomal fraction. Recruitment of green fluorescent protein-tagged PHS1 in endomembrane aggregates after treatment with brefeldin A or in an endomembrane-organization mutant suggests that an association with endomembranes retains PHS1 in the cytoplasm. A nuclear export signal identified in the C-terminal tail also contributes to the robust cytoplasmic retention of PHS1.